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In This IssueHSF1 Balances Aging and Cancer
PAGE 1005
The heat-shock response is an ancient protective mechanism. HSF1 is its master regulator, protecting organisms against
an array of internal and external stresses, as well as the normal wear and tear of aging. How HSF1 might be involved in
cancer remained largely unexplored. Dai et al. now report that, surprisingly, HSF1 orchestrates a diverse network of
core cellular functions to help initiate and maintain malignancy. Because HSF is dispensable in normal cells, its inhibition
offers a potential broadly applicable therapeutic strategy to combat diverse malignancies.
Ribosomes Caught before the Act
PAGE 1019
Protein synthesis can be regulated by different structures within an mRNA. Using
cryoelectron microscopy to visualize key intermediates of the translation initiation
process, Marzi and colleagues determine how ribosomes get transiently blocked
prior to initiation by a structural element within the 50 untranslated region of an
mRNA. This inhibition is relieved when production of the encoded protein is required
for the cell. The authors suggest that ribosomes contain a universal binding site that
might accommodate different regulatory mRNAs in the early step of translation
initiation to regulate gene expression.
Occupying One cAMP Site Opens Another in PKA
PAGE 1032
Binding of cAMP to the two regulatory subunits of Protein Kinase A (PKA) releases the catalytic subunits of this enzyme to
phosphorylate substrates. The molecular basis for how cAMP activates PKA has remained elusive. Here, Kim et al. report
the crystal structure of a PKA-Ia holoenzyme complex providing mechanistic insights into the ordered, cooperative path-
way for cAMP-induced activation. In the holoenzyme, only one cAMP-binding site is free. In their model, binding of cAMP to
this ‘‘gatekeeper’’ site initiates a dramatic conformational change in RIa that allows the second site to bind cAMP, thereby
releasing the catalytic subunit.
PINning down Cellular Polarity
PAGE 1057 and PAGE 1044
Polar accumulation of the phytohormone auxin in some cells is crucial for
plant development and is achieved by the polarized distribution of the PIN
family of auxin efflux carriers. Now, two papers address how polar distribution
of PIN is regulated. Jaillais et al. describe an unanticipated function for the
protein VACUOLAR SORTING PROTEIN 29 (VPS29)—a component of the
retromer complex involved in the endosome-to-Golgi protein trafficking—in
mediating cell polarity through dynamic repolarization of PIN during organo-
genesis. Michniewicz et al. demonstrate that the apical or basal localization of
PIN is controlled by its phosphorylation status, which is determined by the
antagonistic action of PINOID kinase and protein phosphatase 2A. Both
papers illustrate the complex regulation of PIN localization and its role in plant
development.
Structural Insight into TLR1 and TLR2 Heterodimerization
PAGE 1071
TLR2 in association with TLR1 or TLR6 plays an important role in the innate immune response by recognizing microbial
lipoproteins and triggering a signaling cascade in response to the invading pathogens. Jin et al. now provide structural
insight into these processes by elucidating the crystal structures of the human TLR1-TLR2-lipopeptide complex. Binding
of the lipopeptide ligand, Pam3CSK4, induced the formation of an ‘‘m’’ shaped heterodimer of TLR1 and 2, in which
the three lipid chains of Pam3CSK4 mediate heterodimerization. Formation of the TLR1-TLR2 heterodimer brings the
intracellular TIR domains close to each other, potentially promoting dimerization and initiation of downstream signaling.Cell 130, September 21, 2007 ª2007 Elsevier Inc. 959
The 18,000 Sides of Dscam
PAGE 1134
In Drosophila, the Dscam protein mediates self-avoidance in neurons,
a process in which branches from the same neuron recognize each other
and extend away from one another. Homophilic interactions between
certain Dscam isoforms have been associated with self-recognition.
Wojtowicz et al. now provide evidence that >18,000 different Dscam ecto-
domain isoforms (i.e., 95% of those encoded at the locus) exhibit isoform-
specific homophilic binding through modular matching of three variable
immunoglobulin domains. The authors show that each of these domains
binds to its homologous domain in an opposing isoform and identify spe-
cific structural elements within each domain that mediate this self-binding.
Erasing H3 Lys27 Marks in Inflammation
PAGE 1083
Epigenetic chromatin marks—such as histone H3 lysine 27 (H3K27) meth-
ylation—can prevent differentiated cells from changing gene expression
programs in response to environmental cues. In response to inflammation, macrophages migrate into inflamed tissues
and transdifferentiate, but how the epigenetic pattern is changed to permit this fate change is unknown. De Santa et al.
now report that the JmjC-domain protein Jmjd3 is a H3K27 demethylase that is expressed in macrophages exposed to
bacterial products and inflammatory cytokines. By erasing a presumed stable histone mark, Jmjd3 controls differentiation
and cell identity, providing a link between inflammation and reprogramming of the epigenome.
Fasting Feeds Mitochondrial NAD+ Pools
PAGE 1095
Depletion of cellular NAD+ levels leads to cell death. Yang et al. reveal that the levels of NAD+ in mitochondria and of an NAD+
biosynthetic enzyme NAMPT increase after fasting in vivo. Their results indicate that mitochondrial NAD+ levels are maintained
independently from the rest of the cell and the increase in NAD+ levels after fasting boosts cell survival via the mitochondrial
NAD+-dependent deacetylases SIRT3 and SIRT4. Thus mitochondrial NAD+ levels are important for survival and the rise in
NAD+ levels after fasting could perhaps contribute to the increase in life span observed in response to caloric restriction.
Serpins Stand Guard against Necrosis
PAGE 1108
Serpins are extracellular regulators of proteolytic pathways; however, the function of intracellular serpins has been
unknown. Now Luke et al. report in worms that the intracellular serpin SRP-6 prevents necrotic cell death triggered by
a number of stresses such as hypotonic shock, hypoxia, and heat shock. In the absence of SRP-6 these stresses trigger
lysosomal rupture and ensuing cell and organismal death. SRP-6 inhibits calpains and lysosomal cysteine peptidases to
block both lysosomal lysis and the activity of escaped lysosomal proteases. Thus SRP-6 activity prevents necrotic death
via lysosomal rupture that can be induced by a variety of upstream signals.
Regulating Mammalian Organ Size
PAGE 1120
The Hippo kinase cascade restricts organ size in Drosophila by inactivating the transcriptional coactivator Yki. Dong and
colleagues demonstrate thata single phosphorylation site inYki mediates the growth-suppressive output of the Hippo pathway
by excluding Yki from the nucleus. They further elucidate a mammalian Hippo signaling pathway that culminates in the phos-
phorylation of YAP, the mammalian homolog of Yki. The authors also demonstrate in mice that the mammalian Hippo pathway
is a potent regulator of organ size, and that its dysregulation leads to tumorigenesis. These results uncover a universal size-
control mechanism in metazoans.
Disrupted-In-Schizophrenia 1 Puts Adult
Neurons in Place
PAGE 1146
New neurons are continuously generated from adult neural stem cells and
added into existing neuronal circuits. Now, Duan et al. reveal that Disrupted-
In-Schizophrenia 1 (DISC1)—a common susceptibility gene for schizophrenia and
some mood disorders—regulates when adult-born neurons are functionally inte-
grated. Knockdown of DISC1 expression in new neurons leads to an accelerated
integration and multiple defects in the adult brain, including aberrant neuronal
morphogenesis and mislocalization during migration. Furthermore, DISC1 knock-
down appears to enhance intrinsic excitability and accelerate synapse formation.
Thus a susceptibility gene for major mental illness is important for neuronal develop-
ment and adult neurogenesis.Cell 130, September 21, 2007 ª2007 Elsevier Inc. 961
